Nicotine-induced vascular endothelial growth factor release via the EGFR-ERK pathway in rat vascular smooth muscle cells.
Cigarette smoke has been firmly established as an independent risk factor for atherosclerosis and other vascular diseases. The proliferation and migration of vascular smooth muscle cells (VSMC) induced by growth factors have been proposed to play an important role in the progression of atherosclerosis. In the present study, we investigated the effects of nicotine, which is one of the important constituents of cigarette smoke, on vascular endothelial growth factor (VEGF) release, in rat VSMC. The stimulation of cells with nicotine resulted in a time- and concentration-dependent release of VEGF. Hexamethonium, an antagonist of nicotinic acetylcholine receptor (nAChR), inhibited nicotine-induced VEGF release. We next investigated the mechanisms by which nicotine induces VEGF release in the cells. The nicotine-induced VEGF release was inhibited by treatment with U0126, a selective inhibitor of MEK, which attenuated the nicotine-induced ERK phosphorylation. Nicotine induced a transient phosphorylation of ERK. Furthermore, AG1478, a selective inhibitor of epidermal growth factor receptor (EGFR) kinase, inhibited nicotine-induced ERK phosphorylation and VEGF release. These data suggest that nicotine releases VEGF through nAChR in VSMC. Moreover, VEGF release induced by nicotine is mediated by an EGFR-ERK pathway in VSMC. VEGF may contribute to the risk of cardiovascular diseases in cigarette smokers.